Identification and functional characterization of Oncomelania hupensis macrophage migration inhibitory factor involved in the snail host innate immune response to the parasite Schistosoma japonicum.
Schistosomiasis, caused by parasitic trematodes of the genus Schistosoma, remains a devastating public health problem, with over 200 million people infected and 779 million people at risk worldwide, especially in developing countries. The freshwater amphibious snail Oncomelania hupensis is the obligate intermediate host of Schistosoma japonicum. This unique and long-standing host-parasite interaction highlights the biomedical importance of the molecular and cellular mechanisms involved in the snail immune defense response against schistosome infection. In recent years, a number of immune-related effectors and conserved signalling pathways have been identified in molluscs, especially in Biomphalaria glabrata, which is an intermediate host for Schistosoma mansoni, but few have been reported in O. hupensis. Here we have successfully identified and functionally characterized a homologue of mammalian macrophage migration inhibitory factor (MIF) from O. hupensis (OhMIF). MIF, a pleiotropic regulator of innate immunity, is a constitutively expressed mediator in the host's antimicrobial defense system and stress response that promotes the pro-inflammatory functions of immune cells. In the present study, we detected the distribution of OhMIF in various snail tissues, especially in immune cell types (hemocytes) and found that OhMIF displays significantly increased expression in snails following challenge with S. japonicum. Knockdown of OhMIF was conducted successfully in O. hupensis and significantly reduced the percentage of phagocytic cell populations in circulating hemocytes. Furthermore, OhMIF is not only implicated in the activation and differentiation of hemocytes, but also essential to promote the migration and recruitment of hemocytes towards the infected sites. These results provide the first known functional evidence in exploring the molecular mechanisms involved in the O. hupensis innate immune defense response to the parasite S. japonicum and help to better understand the complex host-parasite interaction.